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Fig.1 Schematic diagram of cycloid generation
principle
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Fig.2 Schematic diagram of abrasive belt
grinding contact
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Fig.3 Schematic diagram of elliptic contact
area micro-element
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Fig.4 Material removal cross-section profile
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Fig.5 Simulation diagram of grinding process for equidistant trajectory and cycloid trajectory
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Table 1 Experimental parameters and results of equidistant trajectory

I I
W | BN EERmm | BB, R
1 3 12 0.344 | 0.00878
2 | 3 | 8 | 0.271 | 0.00507
3 | 3 | 4 | 0.191 | 0.00233

®2 BENTHESBRER
Table 2 Experimental parameters and results of cycloid trajectory

Bl | HUE | CRR | MlBErad | BLUEARC | MBEEMI(EAm | HDREEDS22/um’
4 100035 005 03 6 0.193 0.00050
5 0002 | 005 0.3 6 0.158 0.00029
6 | 0.0035 | 0.05 0.3 14 0.149 0.00022
7 | 0002 | 005 0.3 14 0.138 0.00016
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Fig.8 Distribution diagram of grinding trajectory
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Fig.9 Comparison of surface texture and texture details after machining with two kinds of

trajectories
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Fig.10 Distribution of surface processing
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Fig.12 Average roughness, roughness variance and processing time of each group
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Research on Influence of Machining Path on Surface Quality in Robot

Grinding Complex Surface

TIAN Fengjie', ZHANG Yanzhi', ZHU Guang™’, QI Zijian'
(1. Shenyang Ligong University, Shenyang 110159, China;

2. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;

3. Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110169, China)

[ABSTRACT]

In order to explore the influence of different machining paths and their arrangement on workpiece grinding

effect, the influence law of robotic grinding paths on workpiece surface quality was studied. Based on Preston removal

equation and Hertz contact theory, the material removal depth model of abrasive belt grinding was established. Then the

formation mechanism of surface residual texture was analyzed. Taking curved aero-engine blades as experimental objects,

equidistant paths and cycloidal paths were used respectively for machining experiments on a self-built robotic grinding

system. Material removal effect and surface texture were analyzed. The experimental results show that the traditional linear

machining isometric path produces strip texture at the joint. Because of its multi-directional machining action, the cycloid

homogenizes the surface texture and improves the consistency of machining surface.

Keywords: Robotic grinding; Complex surface; Machining path; Cycloid path; Surface quality
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